METHODS
We describe a case series of patients admitted between 2013 and 2015 to the Neurology and Neuro-ophthalmology Services in the Hospital de Clínicas at the Universidade Federal do Paraná (HC-UFPR), which is a public tertiary university hospital situated in southern Brazil. We reviewed retrospectively 13 selected medical records of patients diagnosed and treated as having neurosyphilis and/or ocular syphilis. The patients were referred to the hospital by the local public health care system after an initial evaluation by a general practitioner. These cases were probably not all the neurosyphilis patients who had been diagnosed in the above-mentioned hospital, because information was retrieved from a paper-based chart system. Care was provided by the neurology and/ or ophthalmology services following the standard protocols for neurosyphilis 1 . This was part of a larger research study on patients with meningitis, which was approved by the ethics committee of our institution. All patients had consented to the use of the information obtained during hospitalization.
Diagnosis of syphilis
As there was clinical suspicion of syphilis, blood samples from the 13 patients were tested for syphilis using the following standard laboratory protocol adopted by the HC-UFPR Clinical Pathology Laboratory: a treponemal screening assay (chemiluminescent immunoassay), which, if reactive, was followed by the Venereal Disease Research Laboratory (VDRL) test and fluorescent treponemal antibody absorption (FTA-Abs) test. Further laboratory tests were ordered by the physicians who had examined the patients, as required. The diagnostic criteria for syphilis were reactive treponemal and/or nontreponemal tests and a clinical profile consistent with the disease.
Diagnosis of ocular syphilis
The diagnostic criteria for ocular syphilis include having a new diagnosis of syphilis (defined as having serologic evidence of syphilis) and evidence of syphilitic infection in the eye or documented ocular inflammation related to syphilis on ocular and imaging examinations 4, 5 .
Diagnosis of neurosyphilis
After serological diagnosis, all patients underwent lumbar puncture, and cerebrospinal fluid (CSF) cytology and the VDRL were carried out. Protein and glucose levels were also quantified. The FTA-Abs was only performed on the CSF in one patient.
Symptomatic neurosyphilis was diagnosed according to the criteria described by Marra 1 : the clinical profile had to be consistent with neurosyphilis, with reactive CSF-VDRL and CSF white blood cell count > 5/mm 3 or
No patient with asymptomatic neurosyphilis was included in this series.
Response to treatment
All patients were treated according to the current guidelines of neurosyphilis and ocular syphilis. Patients were considered to have responded to syphilis treatment when there was resolution, improvement or stabilization of clinical abnormalities and normalization of CSF findings 1, 2 .
Statistical analysis
For comparative purposes, we divided the patients into two groups: patients with neurosyphilis without ocular syphilis and patients with ocular syphilis. Descriptive results were presented as median (IQR) or number (%) as appropriate. Comparative statistics for categorical variables were performed with the chi-square test or, for continuous variables, with the Mann-Whitney test. Statistical significance was obtained with p-values ≤ 0.05.
RESULTS
Thirteen patients fulfilled the criteria for neurosyphilis and/or ocular syphilis between 2013 and 2015. Demographics, laboratory characteristics and CSF findings are described in Table 1 . Supplementary information on the patients is shown in Table 2 .
Nine patients (69.23%) had a diagnosis of neurosyphilis. Among these, two patients also fulfilled the criteria for ocular syphilis. Four patients (30.76%) had a diagnosis of ocular syphilis alone.
Among the nine patients diagnosed with neurosyphilis, six (66.6%) had symptomatic syphilitic meningitis presenting with different clinical manifestations: two (22.2%) with meningomyelitis manifesting as transverse myelitis, one (11.1%) with cranial nerve palsy alone (peripheral facial palsy), one with cranial nerve palsy plus ocular syphilis, one (11.1%) with meningitis that worsened the symptoms of myasthenia gravis and one with meningitis plus ocular syphilis (11.1%). Three (33.3%) patients had meningovascular neurosyphilis. For illustrative purposes, we describe two of the patients in Figures 1 and 2 .
There was a higher proportion of male patients in the ocular syphilis group (83.3%) than the neurosyphilis group (42.86%), although this was not statistically significant (p = 0.26). The neurosyphilis and ocular syphilis patients were comparable in age, gender, duration of symptoms, frequency of positivity of serum treponemal and nontreponemal tests and frequency of HIV infection between groups.
CSF biochemistry and cell characteristics
Lumbar CSF total protein concentration and the frequency of total protein increase was higher in neurosyphilis than in ocular syphilis (p = 0.03, 0.02 respectively); white blood cell count and the frequency of patients with pleocytosis was higher in those with neurosyphilis than in those with ocular syphilis although it did not reach statistical significance (p = 0.073; 0.10) between groups (both were greater in the neurosyphilis group).
Treatment and evolution
All patients were treated with aqueous crystalline penicillin G for 14 days (nine patients) or for 10 days (one patient), or with ceftriaxone for 14 days (three patients). The reason that the treatment of one patient was reduced to 10 days was because of the almost asymptomatic clinical profile she presented with and the good response to the treatment of the myasthenic crisis. In the follow-up, three patients (23.1%) showed complete improvement, seven (53.8%) showed partial improvement, one (7.6%) showed no improvement (7.6%) and two were lost to follow-up (15.3%).
DISCUSSION

Neurosyphilis
Demographics and coinfection with HIV
In the first decade of the 2000s, the incidence of syphilis increased significantly, especially in certain population groups 1, 3 . The main risk factor associated with this change was HIV coinfection 1,2,3 , which affects the severity of syphilis and increases the likelihood of central nervous system involvement 6, 7 . In our case series, the prevalence of comorbidities due to HIV was similar to that commonly reported in the literature. Two of the nine patients with neurosyphilis (22.2%) had HIV-positive serology, a prevalence similar to that of the population in the United States of America (22-25%) 8 . Two of the HIV-positive patients manifested transverse myelitis, which may be associated with the HIV infection 9 , although this is unlikely because of the dramatic clinical improvement post-penicillin G observed in these patients. A study, presented at the annual Conference on Retroviruses and Opportunistic Infections in 2017 10 , observed that some clinical symptoms, such as photophobia, vision loss, gait incoordination and moderate or severe hearing loss, presenting in positive HIV patients, could predict the diagnosis of neurosyphilis. One of the HIV-positive patients showed vision loss, although this patient did not meet the CSF criteria for neurosyphilis.
Another important risk factor for syphilis (and neurosyphilis) is male sex and the group of men who have sex with men 1, 2, 3 . However, in our case series we observed a greater frequency of female patients with neurosyphilis (57%). One possible explanation is that most of the patients with HIV and AIDS who are admitted to our hospital are managed solely by the infectious diseases team, and these patients were not included in this series.
Clinical manifestations
In this case series, we observed the characteristic broad clinical spectrum of neurosyphilis. The clinical manifestations of neurosyphilis are classified according to whether they are associated with the early or late forms of the disease.
Early forms usually occur a few months to a few years after the primary infection and can manifest as asymptomatic or symptomatic syphilitic meningitis and meningovascular neurosyphilis.
Late forms usually occur years to decades after the primary infection and can affect the brain, causing dementia paralytica (general paresis of the insane), and the spinal cord, resulting in tabes dorsalis 1, 2, 3, 11, 12 . No cases of paralytic dementia or tabes dorsalis were observed in our study, in agreement with reports in the literature that manifestations . Instead, most of the neurosyphilis patients studied here showed symptoms associated with syphilitic meningitis. Two patients presented with cranial nerve palsy, a common manifestation of the early form of syphilitic meningitis that is frequently the first clinical symptom of the disease 1, 2, 3, 6 . Two others had a clinical profile and MRI consistent with meningomyelitis but responded very well to treatment with penicillin, supporting the diagnosis; HIV serology was positive in both these patients.
While tabes dorsalis used to be the most common spinal cord manifestation of neurosyphilis in the preantibiotic era, it has now been superseded by meningomyelitis, which develops, on average, six years after infection, although this can vary between 1-30 years 1, 2, 3, 13 . Meningomyelitis is in fact a very rare form 6 caused by spinal cord infections secondary to syphilitic meningitis 1 . Its onset is insidious and is characterized by weakness and/ or paresthesia starting in the lower limbs, which may be asymmetric. The symptoms may worsen with time and are associated with important impairments. Neuroaxis MRI can reveal, as in Figure 2 , a high-signal lesion in T2-weighted images of parenchymal spinal cord confined to the central portion and extending over multiple levels as well as in gadolinium-enhanced T1-weighted images. Unlike tabes dorsalis, the symptoms of this disorder can improve following treatment with penicillin 13, 14 . We also observed worsening of the clinical picture in the patient with myasthenia gravis as a result of syphilitic meningitis, which improved after treatment. We found only one case report in the literature describing a similar presentation 15 . In our series, the meningovascular form corresponded with a substantial proportion of the patients studied. Most were under 50 years of age and, apart from one, who suffered from amaurosis fugax, all had histories of repeated episodes of infarction. The MRI angiography revealed characteristic irregularities of the intracranial arteries with stenosis, dilations and nodular enhancement in one patient, consistent with meningovascular A B
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neurosyphilis. Meningovascular neurosyphilis may occur 5-10 years after the initial infection and may manifest as arteritis, resulting in reduced arterial caliber and culminating in thrombosis followed by ischemic strokes, which may occur repeatedly. Unlike traditional stroke syndromes, it can present without vascular risk factors and at a young age 1, 2, 3 . The CSF-VDRL is considered the gold standard for diagnosis of neurosyphilis but has low sensitivity ( from 30% to 70%) 1, 2 . In our series, there were nine neurosyphilis patients, of whom only three had reactive CSF-VDRL (33%). The lack of assessment of the IgG index in our laboratory may have contributed to this low sensitivity.
OCULAR SYPHILIS
Demographics, coinfection with HIV and disease manifestations
An American study of demographic characteristics of ocular syphilis showed similar mean ages (49.4 ± 16.5) and sex (male 74%) to the results presented here 16, 17 . Because ocular syphilis is frequently found in association with HIV, serological HIV tests should be performed in all patients with a diagnosis of ocular syphilis. While some studies report high HIV-positive rates in patients with ocular syphilis (up to 70%) 18 , we observed a rate of only 16.6% (1/6). This may be explained by a selection bias, considering that the patients with ocular syphilis came from an ophthalmology service that provides care to the general population. Another possible explanation is the difference in the demographic pattern of the distribution of syphilis in developing countries in comparison with developed countries. While the latter show a higher prevalence of patients with syphilis and positive HIV in men who have sex with men, the former exhibit a higher prevalence of older people without these conditions.
Corroborating the data in the literature, this study found five patients with disorders of the posterior pole ( four with neuroretinitis and one with optic neuritis) and one with anterior uveitis. Currently, the frequency of syphilis patients diagnosed by ophthalmologists is unknown, but the potential for successful treatment is very high 19 .
COMPARISON OF CSF DATA OF PATIENTS WITH NEUROSYPHILIS AND OCULAR SYPHILIS
This study compared the CSF samples of patients with a diagnosis of neurosyphilis with those with a diagnosis of ocular syphilis. Only 33% of the patients with ocular syphilis also showed CSF impairments that led to the diagnosis of neurosyphilis, and this differs from the literature about ocular syphilis, which shows 60% of lymphocytic pleocytosis, elevated protein or both in the CSF
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. The patients with neurosyphilis exhibited higher protein levels and a trend to having more white blood cells in the CSF in comparison with the patients with ocular syphilis. Furthermore, only one sample showed a positive CSF FTA-Abs and no one exhibited a positive CSF-VDRL result. Despite the fact that ocular syphilis is not always accompanied by syphilitic meningitis 21 , this frequency seems low. However, the small sample in this case series does not allow the generalization of this data and points to the need for further studies.
All the patients with ocular syphilis had reactive serum VDRL and FTA-Abs, pointing to a diagnosis of syphilis. In four patients, the ophthalmological evaluation was consistent with neuroretinitis, which is strongly suggestive of neurosyphilis 22 .
The unavailability of the FTA-Abs test in the CSF may have lessened the sensitivity toward the diagnosis of neurosyphilis. Although nontreponemal tests are used to screen for syphilis, they have the disadvantage of having low sensitivity and specificity, especially in CSF samples, unlike the FTA-Abs test, which is highly sensitive and, when negative, can exclude a diagnosis of neurosyphilis 19, 22 . In a 21-patient case series, for example, 75% of patients with ocular syphilis had a nonreactive VDRL but 100% had a positive serum FTA-Abs
.
However, it is necessary to point out that no laboratory study has proven sufficiently sensitive or specific to serve as a single test for the definitive diagnosis of neurosyphilis. The diagnosis of syphilis has remained more difficult than the diagnosis of most other infections. The standard diagnosis of neurosyphilis is based on an increased CSF white blood cell count and/or a reactive CSF-VDRL test result. The CSF abnormalities include elevated protein levels and pleocytosis, which are found in up to 70% of patients. The FTA-Abs, despite being a good auxiliary test, has shown a high rate of false positives and is not recommended by most of the guidelines for the diagnosis of neurosyphilis 1, 21 . Although the Centre for Disease Control recommendation from 2015 suggests a lumbar puncture in all patients with ocular syphilis, the literature lacks data describing the frequency of neurosyphilis among the patients diagnosed with ocular syphilis. One explanation for this could be that a lumbar puncture is only indicated in selected cases, such as syphilis with neurological involvement, patients with a relapse, before treatment with nonpenicillin regimens and infants with congenital syphilis 24 .
In conclusion, the case series presented here allowed some important features currently attributed to neurosyphilis and ocular syphilis to be reviewed. It brings attention to some clinical presentations of neurosyphilis that are different from its classic manifestations. It also discusses some patients with ocular syphilis, which is a manifestation that is commonly neglected by the neurologist. The study' s limitations are the few patients studied and its retrospective case series design, which limits the collection of clinical data and precludes the description of all patients among the population. Moreover, we did not perform the IgG index of the CSF samples, which could help to identify intrathecal synthesis of IgG and increase the diagnostic sensitivity for syphilis in the CSF.
Syphilis continues to be an important disease in neurology and in neuro-ophthalmology, especially in certain epidemiological risk groups, such as men who have sex with men and persons living with HIV. In view of the reemergence of this disease in the first decade of this century, neurologists and ophthalmologists should consider a possible diagnosis of syphilis in many different clinical contexts. Moreover, it is important to observe the clinical and epidemiological particularities of the disease in the post-antibiotic era. It should be remembered that it was not without reason that Osler called this disease the "Great Imitator".
